Introduction
Although the supply with blood and blood components in Switzerland is currently sufficient, seasonal shortages in blood can happen. As regards the situation in registered blood stem cell donors, Switzerland is underperforming in comparison to other countries, e.g. Germany and the USA. Moreover, in a comparably small country like Switzerland, the need for blood stem cells cannot be covered by the equally small donor pool, i.e. Switzerland is depending on imports of blood stem cells from other countries. In the medium and long term, covering the demand for blood and blood components for the Swiss health care system represents a challenge, not only for demographic reasons but also due to societal and cultural changes. In order to obtain a better understanding of factors affecting blood and blood stem cell donation behavior in Switzerland, a series of studies has been performed, focusing on the following specific questions: What is the level of knowledge about blood donation and blood stem cell donation in the population? What are the socio-economic, socio-cultural, and socio-demographic characteristics of donors and non-donors in Switzerland? What are motivators and barriers to donate blood or to register as blood stem cell donors? In what ways do socio-demographic characteristics influence blood donation and the intention to register as blood stem cell donors? In the recent study of this series described in this paper, an online survey, we concentrated on the identification of motivators and barriers in the field of blood and blood stem cell donation.
The current study (see fig. 1 ) is the third in a series of different motivational studies aiming at a better understanding of motives and obstacles in blood and blood stem cell donation. Results of the previous studies have already been published in this journal earlier [1] .
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Summary
Background: To obtain a better understanding of factors affecting blood and blood stem cell donation behavior in Switzerland, a series of studies has been performed. In the recent study of this series, which is described here, motivators and barriers in the field of blood and blood stem cell donation were identified. Methods: Web-based survey data from a non-random sample of the Swiss population 2012/2013 (n = 3,153) were used to describe and compare the ranking of motives and obstacles to donate blood and to enroll on the Swiss blood stem cell registry. Wilcoxon rank-sum test and Spearman's rank correlations were used to assess differences and associations between ranks and groups. Results: The prospect of saving lives and solidarity were the top two motives to donate blood or to enroll on the blood stem cell registry. The top two obstacles to enroll on the blood stem cell registry were lack of general information on blood stem cell donation and on its risks, whereas the top two obstacles to donate blood were the lack of information where and when to donate and deferral of or exclusion from blood donation. Conclusion: Classical altruistic motives are top drivers for giving blood as well as registering for blood stem cell donation. Recruitment campaigns should focus on these motivators. Similarities in motivational factors as well as in obstacles regarding blood and blood stem cell donation can be found.
Material and Methods
Study Design, Study Population and Data
The study was designed as descriptive cross-sectional online survey of motives and obstacles to enroll on the Swiss blood stem cell registry and to donate blood. Recruitment of survey participants was based on nonrandom self-selection. The online survey was announced on the websites of Swiss Transfusion SRC, several regional blood establishments, and the Federal Office of Public Health, and all site visitors were invited to participate in the web-based survey which was available in German, French, and Italian. In order to prevent repeated participation, the client computer's IP address was recorded. Although there are inherent limitations in such an approach, it allows preventing multiple entries from a computer on a per ISP session basis. Survey data were collected between March 1, 2012 and April 30, 2013 by Swiss Transfusion SRC. In total, 3,153 individuals participated in the survey. The survey consisted of two parts. In the first part, participants were asked to rank motives and obstacles to donate blood. In the second part, participants were asked to rank motives and obstacles to enroll on the Swiss blood stem cell registry. Participants were given the choice of completing either one part or both parts of the survey. 2,569 participants completed both parts, 522 participants merely completed the blood donation part and 62 participants completed the registry enrollment part. Other reasons (a) and (b) refer to motives which could be freely determined and ranked by the survey participants. Survey participants who were enrolled on the Swiss blood stem cell registry were not asked to rank obstacles. Other obstacles (a) and (b) refer to obstacles which could be freely determined and ranked by the survey participants. The vast majority of freely determined obstacles (b) refer to reasons which lead to deferral of blood donation (pregnancy/birth, iron deficiency etc.) or even exclusion from blood donation (men who have sex with men, recipients of blood transfusions etc.). Other reasons (a) and (b) refer to motives which could be freely determined and ranked by the survey participants. Table 5 . Other obstacles (a) and (b) refer to obstacles which could be freely determined and ranked by the survey participants. The vast majority of freely determined obstacles (b) refer to reasons which lead to deferral of blood donation (pregnancy/birth, iron deficiency etc.) or even exclusion from blood donation (men who have sex with men, recipients of blood transfusions etc.).
Instruments and Variables
Previous studies identify several factors which are associated with blood donation or the intention to give blood as well as factors that are associated with enrollment on the blood stem cell registry or the intention to do so [37, [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] . Based on these studies, we selected 10 factors that potentially encourage individuals to enroll on the blood stem cell registry (table 2) and 11 factors that potentially prevent individuals to enroll on the registry (table 3) . Similarly, factors that encourage (table 4) and prevent blood donation (table 5) were selected. Participants were asked to rank these factors according to what they felt are the most important obstacles and motives for them to enroll on the registry or to give blood. Participants were allowed to select as many factors from the predefined list as they wished. Furthermore, participants were given the choice to add and rank a maximum of two further obstacles and motives if they felt that the predefined list did not meet their specific needs. In order to prevent response order effects, the position of each item on the predefined list was randomly assigned. The mean number of selected factors varied between 3.7 (obstacles to blood donation) and 5.0 (motives to blood donation), with median values of 2 and 4. Therefore, only the first five factors on the participants' preference lists, i.e. ranks 1 to 5, were considered in the further analysis. These individual ranks were transformed to Borda counts, i.e. factors which were ranked first received 5 points, factors which were ranked second received 4 points and so forth. Summed over all participants, the higher the Borda count, the more consensual is the support (or preference) for a specific factor in the population. Previous studies show that motives and obstacles to enroll on the stem cell registry and to donate blood may be influenced by gender, previous blood donation experience, and previous enrollment experience [1, 2, 9, 14, 15, 28, 37, 53] . Hence, we evaluated individual and aggregated ratings of motives and obstacles by gender, blood donor status, and enrollment status. Donor status was assessed by response to the question 'Have you given blood before?'. Subjects were categorized as donors or non-donors according to whether they reported to have donated blood or not. Similarly, subjects were categorized as enrolled or not enrolled according to whether they were currently enrolled on the Swiss blood stem cell registry or not.
Statistical Analysis
We used Stata 12.1 for all statistical analyses. The Wilcoxon rank-sum test was applied to assess differences in assigning ranks to individual factors between different groups of subjects. Spearman's rank correlations were used to assess associations of ranks between different groups. We report Spearman's Rho and p values. Statistical significance was established at p ≤ 0.05.
Results
Overall, the three most important motives to enroll on the Swiss blood stem cell registry were the prospect to save lives, solidarity with fellow humans, and the prospect to increase patients' chances for recovery ( fig. 2, table 2 ). Financial incentives, small rewards, and reasons specified by the participants were at the bottom end of the ranking. Agreement of overall ranking was consistently high between men and women (Rho = 0.97, p = 0.0000), blood donors and non-donors (Rho = 0.90, p = 0.0001), and participants who were or were not enrolled on the stem cell registry (Rho = 0.99, p = 0.0000). Differences between men and women were observed in the rankings of three motives. Women were more inclined to assign top ranks to 'solidarity' (p = 0.0019) and 'chances for recovery' (p = 0.0280) whereas men were more inclined to assign high ranks to 'donor center contacts me' (p = 0.0395). Differences between blood-donors and non-donors were found in the rankings of two motives. Non-donors compared to donors were more prone to assign top ranks when a 'relative or friend needs blood stem cells' (p = 0.0074) or a 'small reward' (p = 0.0276) would be given to them. Furthermore, participants who were not enrolled on the stem cell registry compared to those who were enrolled were more inclined to assign higher ranks to the items 'relative or friend needs blood stem cells' (p = 0.0000), 'donor center contacts me' (p = 0.0000), and 'identity of the blood stem cell recipient is disclosed' (p = 0.0038).
Lack of information on blood stem cell donation, lack of information on risks of blood stem cell donation, and stem cell donation not being an issue were the three most important obstacles to enrollment on the Swiss blood stem cell registry ( fig. 3, table 3 ). The three least important obstacles in the ranking were ill health, obstacles introduced by the participants, and not perceiving the need to register. Again, agreement of overall ranking was consistently high between men and women (Rho = 0.87, p = 0.0001) as well as between blood donors and non-donors (Rho = 0.88, p = 0.0001). However, the agreement of overall ranking of obstacles was somewhat lower than the agreement of overall ranking of motives to enroll on the blood stem cell registry. Differences between men and women were observed in the rankings of just one obstacle. Men were more inclined to assign top ranks to 'registration is not an issue' (p = 0.0001). Blood donors compared to non-donors assigned higher ranks to 'lack of information on blood stem cell donation' (p = 0.0003), lower ranks to 'afraid of medical procedures' (p = 0.0077) and 'medical advice/ health check' (p = 0.0477), and lower ranks to 'obstacles (b)' introduced by the participants (p = 0.0126) which mainly referred to conditions which lead to deferral of blood donation or exclusion from blood donation.
Overall, the three most important motives to donate blood were the prospect to save lives, solidarity with fellow humans, and to prevent low blood supplies ( fig. 4, table 4 ). Small rewards, financial incentives, and reasons specified by the participants were at the bottom end of the ranking. Agreement of overall ranking was consistently high between men and women (Rho = 0.97, p = 0.0000), blood donors and non-donors (Rho = 0.90, p = 0.0001), and participants who were or were not enrolled on the stem cell registry (Rho = 0.99, p = 0.0000). Differences between men and women were observed in the rankings of three motives. Women were more inclined to assign top ranks to 'relative/friend needs blood' (p = 0.0001) and 'small reward' (p = 0.0063), whereas men were more inclined to assign higher ranks to moral duty (p = 0.0020). Differences between blood-donors and non-donors were found in the rankings of eight motives. Non-donors compared to donors were more prone to assign top ranks to solidarity (p = 0.0191), 'relative or friend needs blood' (p = 0.0000), 'emergency' (p = 0.0000), 'accompanied by a relative/friend' (p = 0.0468), 'small reward' (p = 0.0201), and 'other reasons (b)' which were freely determined by the participants (p = 0.0432). On the other hand, donors were more inclined to assign higher ranks to 'blood saves lives' (p = 0.0000) and 'moral duty' (p = 0.0140). Finally, rankings of two motives were different between participants who were or were not enrolled on the blood stem cell registry. Participants who were not enrolled were more inclined to assign higher ranks to 'relative/friend needs blood' (p = 0.0001) as well as 'financial incentive' (p = 0.0466).
Lack of information on where and when to donate blood, deferral of or exclusion from blood donation, and not being able to donate blood during work were the three most important obstacles to donate blood ( fig. 5, table 5 ). The three least important obstacles in the ranking were the perception that blood donation was too time-consuming, fear of infection, and obstacles introduced by the participants. Agreement of overall ranking was moderate to high between men and women (Rho = 0.72, p = 0.0059) and participants who were or were not enrolled on the blood stem cell registry (Rho = 0.86, p = 0.001). No statistically significant agreement of overall ranking was found between blood donors and non-donors. Differences between men and women were observed in the rankings of two obstacles. Men were more inclined to assign top ranks to 'afraid of infection' (p = 0.0345), whereas women were more inclined to assign high ranks to 'medical advice/health check' (p = 0.0033). Blood donors compared to non-donors were more prone to assign high ranks to 'other obstacles (b)' which mainly referred to reasons that lead to deferral of or exclusion from blood donation (p = 0.0027). Similarly, blood donors assigned higher ranks to 'opening hours of donor centers' (p = 0.0004) and 'medical advice/health check' (p = 0.0054) than non-donors. Finally, participants who were not enrolled compared on the blood stem cell registry were more inclined to assign higher ranks to 'afraid of pain' (p = 0.0027) those who were enrolled. Significant differences between groups were also found for 'other obstacles (a)'. Unlike 'other obstacles (b)', these obstacles were extremely diverse.
Finally, overall agreement of rankings between various groups was more pronounced for motives than for obstacles, especially in the case of blood donation. Our results also point out some important similarities and differences. Prospects to save lives and solidarity with fellow humans were the top two motives for both, to give blood and to enroll on the blood stem cell registry. On the other hand, the top two obstacles to enroll on the blood stem cell registry were related to general information on blood stem cell donation and its risks, whereas the top two obstacles to donate blood were the lack of practical information, i.e. where and when to donate, and the deferral of or exclusion from blood donation.
Discussion
Through a relatively simple online tool significant interest in blood and blood donation could be generated (between 5 and 20 survey participants/day, ongoing), which is encouraging for further similar gathering of data, especially in the light of a regular re-use of this survey tool. The need for information in both blood and blood stem cell donation seems to be remarkable to the authors. This fact, together with the eminence of equally information-related obstacles to donate blood and/or to enroll as a blood stem cell donor should be taken seriously in future communications of organizations active in blood and blood stem cell donation. In the light of the future challenges of demographic changes and the aging of donor populations, this knowledge could be used in order to optimize future communication strategies.
This study has several limitations. First, participation in the survey was based on self-selection. Hence, sampling bias is likely, i.e. the survey may have attracted people that were specifically interested in the survey's subject. Second, access to the internet is associated with several socio-economic and socio-demographic characteristics. According to the ITU report 2011, internet use is generally more popular among younger people, and people having attained secondary or tertiary educational levels use the internet more than those with primary education. Furthermore, the report states that in Switzerland 92% of men and 86% of women use the internet [54] . In comparing sample and population figures for age, gender, and education we found that the percentage of men in the sample (52.0%) was higher than the percentage of women (48.0%), whereas in the general Swiss population there were 49.3% men and 50.7% women. Survey participants in the age range between 15 and 75 years were younger (39.8 years) than people in the general population (44.1 years). Finally, we found substantially less people with primary educational level in the sample (5.7%) as compared with the general population (14.0%). The respective figures for secondary and tertiary educational levels were 66.8% and 27.5% in our sample and 54.7% and 31.3% in the Swiss population (subjects aged 24-64 years). While internet survey participants as compared to the general Swiss population were younger, male-dominated, and more educated, the differences were less pronounced with regard to age and gender than between educational levels.
Third, we rely on self-reported donor status. Subjects may be inclined to report donating because giving blood is considered to be socially desirable [55] . Similarly, we rely on self-reported blood stem cell registry enrollment.
In sum, our results cannot necessarily be generalized to the Swiss population. Rather, our results are potentially limited to a stratum of the population which is comparably young, welleducated, and more interested in or involved in blood donation and blood stem cell donation than the average population.
